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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamMmMa o XuMuu Juist 00y4Jarommxcs 8 K1accoB cocTaBjIeHa Ha OCHOBe TpeGoBaHui K
pe3ysbTaTaM OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOLIEro 00pa3oBaHMUs,
npencrasieHHbIX B DenepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
00pa3oBaHusL, C yU€TOM paclpeaeaEHHbIX M0 KIaccaM MPOBEPSIEMBbIX TPeOOBaHUH K pe3y/IbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOM IpOorpaMMbl OCHOBHOT'O 0011er0 00pa30BaHuUs U 3JIEMEHTOB COZEp KaHu,
MIPEJICTaBICHHBIX B Y HUBEPCATHHOM KOJU(PHUKATOPE TI0 XUMHUH, a TaKkKe Ha ocHOBe [IprMepHOil mporpaMmbl
BOCIUTAHMs 00yUarOIMXCsl IPH MTOJIyYEHUH OCHOBHOI'O 00111ero oopa3zoBanus u ¢ yuétom Konuenuuu
MpernoiaBaHus yueOHOTo npenMeTa « XuMus» B 00pa3oBaTeNIbHBIX Opranu3anuix Poccuiickoit
®enepanyn, peanu3yoUMX OCHOBHbIE 0011e00pa3zoBarenbHble Iporpammsl (yTB. Pemmennem Komnernn
Munnpocsenienust Poccuu, nporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxuag yuebHoro npenmera « XuMus» B JJOCTHIKEHUE LieIel OCHOBHOTO 00111ero 00pa3oBaHust 00yCI0BIEH
BO MHOTOM 3HAa4Y€HHUEM XHMHUYECKOM HAaYKHM B IO3HAHUHW 3aKOHOB MPUPO/JbI, B Ppa3BUTUU IIPOU3BOANUTCIIbHBIX
cuJ1 00LIEeCTBa U CO3JJaHUH HOBOI 0a3bl MaTepuaIbHON KYJIbTYpPHI.

XUMHUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK paclpocTpaHuiia CBOE BIUSHUE HAa BCe 00JaCTH
YEJIOBEUECKOr0 CYIIECTBOBAHUS, 3a/1aJ1a HOBOE BUACHUE MUPA, CTaja HEOThEMIIEMbIM KOMIIOHEHTOM
MHUPOBOW KYJIbTYpbl, HEOOXOAMMBIM YCIIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUU CITY)KHUT OCHOBOM JIJIst
(hopMUPOBaHHSI MUPOBO33PEHHUS YEIIOBEKA, €r0 MPEACTaBICHUN O MaTEPUATLHOM €IMHCTBE MHUPA; BAXKHYIO
poJIb UrparoT GopMUpyeMble XUMHEN MPeACTaBICHUS O B3aUMOIIPEBPALLICHUSIX SHEPTHUH U 00 3BOTIOLUU
BEIIECTB B MPUPO/IE; COBPEMEHHAsI XUMHsI HAallpaBJIeHa Ha pelleHHe II00aIbHBIX MPo0IeM YCTOHYMBOTO
pa3BUTHSA YEJIOBEUYECTBA — CHIPHEBOI, SHEPreTUUECKOM, MUILEBOM M 3KOJIOIHYECKO 0€301acHOCTH, IpobdiieM
31paBOOXpPAHEHUS.

B ycrnoBusix Bo3pacTaroniero 3Ha4eHuss XUMHUH B KU3HH OOIIIECTBA CYIIIECTBEHHO MOBBICUIIACH POJIh
XUMUYECKOTO 00pa3oBaHusl. B miaHe conuanu3aiy OHO SBIISETCS OJJHUM U3 YCIOBHIN (POPMUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YEJIOBEKY XUMUYECKUE 3HAHUSI HEOOXOANMBI JJIsi IPUOOPETEHHS OOIIEKYIBTYPHOTO
YPOBHSI, TIO3BOJISIFOIIETO YBEPEHHO TPYUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIECTBA, AJI1 OCO3HAHUS BaYXHOCTH Pa3yMHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U 3/I0POBBIO
JIPYTUX, K OKPYKaOUIEN IPUPOIHOMN Cpesie, Il TPaMOTHOTO IOBEACHUS IIPU UCIIOJIB30BAaHUU PA3JIMYHbBIX
MAaTEepHAIOB U XUMUYECKUX BEIIECTB B TOBCETHEBHOMN KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBISIETCS] 0A30BbIM 110 OTHOILIEHHUIO K CHCTEME O0IIIEero
XUMHUYECKOro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpHUCyIIUe 001IeMy
XMMHAYECKOMY 00Pa30BaHUIO KITIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKaOT roCy1apCTBEHHBIE, OOIIIECTBEHHBIE U
MHUBUAYaAJIbHbBIE TOTPEOHOCTH. DTUM OTPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eHus, BOCHUTaHUS U
pa3BUTHS 00y4JaIOIIUXCSI CPEACTBAMU yU€OHOTO MpeaAMETa «XUMHUS.

N3zyuenue npeamera: 1) cnocoOCTBYET peann3aliii BO3MOKHOCTEH U1 caMOpa3BUTHS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 (yHKIMOHATIBHON IPaMOTHOCTH; 2) BHOCHUT BKJIaJ B ((OPMUpPOBAHKE
MBILUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSTEIbHON yueOHOM
NESTeIbHOCTH, SKCIIEPUMEHTAJIBHBIX U UCCIIE0BATENbCKUX YMEHUH, HEOOXOAUMBIX KaK B [IOBCEIHEBHON
KHU3HH, TaK U B IPOPECCUOHATIBHOMN IeATENFHOCTH; 3) 3HAKOMHT CO CHEIM(UKON HAyYHOTO MBIIICHUS,
3aKJIaJbIBACT OCHOBBI LIEJIOCTHOT'O B3IJIs[a HA €IMHCTBO IIPUPOJIBI U YEIOBEKA, SIBIISIETCS OTBETCTBEHHBIM



3TarnoM B (HOPMUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH MOAPOCTKOB; 4) CIocOOCTBYyET
(bopMHPOBaHUIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTUYECKOE 00pa30BaHHE MIKOJIHHHUKOB.

Haspannple HampaBiIeHUs B 00yYSHUN XUMUU 00ECIICUNBAIOTCS CIEITUPUKON COMepKAHUS TIPEMETa,
KOTOPBIH SBIISAETCS NEAaroTHYECKH aJaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM HayKU XUMUHU Ha OINpeIeIEHHOM
Jrare €€ pa3BUTHS.

Kypc xuMum 0CHOBHOM HIKOJIBI OPHEHTHUPOBAH HA OCBOCHUE 00YYAIOIMMUCS OCHOB HEOPTaHUYECKOM
XMMHUHU 1 HEKOTOPBIX MOHATHH U CBEIEHUH 00 OTAEIbHBIX 00BEKTaX OPraHMUECKOW XUMUU.

CtpykTtypa coaepxkanus npeamera chopMUpPOBaHA HA OCHOBE CHCTEMHOTI'0 TIOJIX0/Ia K €r0 U3yYEHHIO.
ConeprxkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATUM 0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHSATUHN
0 XuMH4ecKoH peakiuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHU30BaHbl IO MPUHIIUITY ITOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUI pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
y4eHUs KaK OCHOBBI BCEro eCTecTBO3HaHUs, ypoBHs [lepuoanueckoro 3akona /. 1. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUYEHUS O CTPOCHUU aTOMa U XUMUUYECKOU CBSI3U, IPEICTABICHUI 00
ANEKTPOIIUTUYECKON JUCCOIMAIIMH BEIIECTB B pacTBOpax. TeopeTnyeckue 3HaHUS pacCMaTPUBAIOTCS HA
OCHOBE SMITMPUYECKH MOTYUYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCS IMOCIIEAOBATEIBHO OT OJJHOTO
YPOBHS K APYTrOMY, BBIMOIHSA (GYHKIIHMH OOBSICHEHHUS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U
BO3MO>KHOCTEH MPAKTUYECKOTO MTPUMEHEHHUS U MOTYYEHUSI U3yIaeMbIX BEILIECTB.

Takast opranuzanus cojepKaHus Kypca croco0CcTBYeT IPeACTaBICHUI0 XMMUYECKON COCTaBISIOIIEH
Hay4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOI npupo/sl. Tem caMbiM 0OecrieunBaeTcsi BO3MOKHOCTD
¢dopmupoBaHUs y 00y4arOIMIKUXCsl IEHHOCTHOI'O OTHOIICHUS K HAYYHOMY 3HaHMIO U METO/1aM ITO3HaHUS B
Hayke. BaxHO Tax)ke 3aMETUTD, 4YTO OCBOEHHUE COACPkKAHMS Kypca IIPOUCXOUT C IPUBJICYEHUEM 3HAaHUH U3
paHee U3y4eHHbIX KypcoB: «OKpyxkaromuil Mup», «buonorus. 5S—7 kinaccel» 1 «DPu3uka. 7 Kjaccy.

HOEJHN U3YYEHUSA YYEBHOTI'O IPEJIMETA «XUMMUS»

K HampaBieHnio nepBoCTENEHHON 3HAUNMOCTH NPH peann3aliy 00pa3oBaTeabHbIX (PYHKIIMMA
npeaMeTa«XuMHus» TPAIUIIMOHHO OTHOCAT (hOPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00JIacTh
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JESATETLHOCTH YEJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYIbTYpHI. 3a/1aya MpeaAMeTa COCTOUT B POPMUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUH —
BOKHEUIINX (hAaKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJIO0KEHUM, TOCTYITHBIX 0000IIIeHUH
MHPOBO33PEHUECKOr0 XapaKTepa, sI3bIka HayKH, 3HAHUH O HAYYHBIX METOJIaX U3YUYEHUS BELIECTB U
XUMUYECKUX PEAKIUH, a TaKKe B (GOPMUPOBAHUH M PA3BUTUN YMEHUHN U CIIOCOOOB JESITEIIBHOCTH,
CBSI3aHHBIX C TUIAHUPOBAHHUEM, HAOIIOIEHIUEM U MTPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHIEM
npaBujI 6€30MacHOT0 OOpAIeHHsI C BEIIECTBAMH B TTOBCEHEBHOMN KU3HU.

Hapsny ¢ aTuMm nienu n3ydeHus npeaMera B IporpaMMe YTOUHEHBI U CKOPPEKTUPOBAHbI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111er0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAIIPABJICHHOCTh 00YyYEHHsI HA PA3BUTHE U CAMOPA3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTEJUIeKTa U 0011el KynbTypsl. OOyueHHe YMEHUIO YUYUThCS U POI0JIKATh CBOE 00pa3oBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM Npu U3ydeHUHU IpeaMeTa B OCHOBHOM HIKOJIE JOMUHUPYIOIIee 3HaueHue Npruodpenu Takue
LIEJIH, KaK:

(dbopMHpOBaHNE HHTEIJICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K caMO0Opa30BaHUIO, COTPYIHHUYECTRY,
CaMOCTOSITEIbHOMY IPUHATUIO PEIICHU, CIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM
KHU3HH;

HaIlpaBJIEHHOCTh O0YUYEHHUS Ha CUCTEMAaTHUECKOE MPUOOIICHNE YHAITUXCS K CAMOCTOSITETIbHON



MO3HABATEIHHOM JIEATeILHOCTH, HAYYHBIM METOAAaM IMO3HaHUs, (POPMUPYIOIIUM MOTHUBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

obecrnievyeHne yCcIoBHil, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO 00YJAIOIIMMHUCS OIBITAa Pa3HOOOpa3HOI
NeSTeIbHOCTH, TTO3HAHUS M CAMOTIO3HAHHUS, KITFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIUN ), HMEIOIIIUX
YHUBEPCATHHOE 3HAUCHUE JIJIS PA3IUIHBIX BHJIOB ICATECIHLHOCTH;

dbopMupoBaHUE yMEHUN OOBSCHSATH U OLIEHUBATH SBJICHHS OKPYXKAIOIIETO MUPa HA OCHOBAHUH 3HAHHUN U
OTIBITA, TTOJIYYCHHBIX TIPHU U3YYCHUH XUMHH;

dbopMupoOBaHUE y 00YJIAFOIIUXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHWS [ICHHOCTH XUMHYECKHIX
3HaHUH I BEIPAOOTKH SKOJIOTUYECKH 1€JIeCO00pa3HOro MOBEJACHUS B OBITY U TPYAOBOU JESITEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 3710POBBS 1 OKPYKAIOLIEH MPUPOTHON CPE/IbI;

pa3BUTHE MOTHUBAILIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOGHHSI 00IIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS U HANPaBICHHOCTH
JaJIbHENUIIEro 00yUYeHUsI.



COJEP)KAHUE YYEBHOI'O IIPEJIMETA

IlepBoHaya/IbHBIE XMMUYECKUE TOHATHUS

[Ipenmer xumuu. Ponp xuMuu B KU3HU YesoBeka. Tena u Bemectsa. OU3nyecKue CBOMCTBA BEIIECTB.
AFpGI‘aTHOG COCTOAHHEC BCIHICCTB. HOHSITI/IG 0 METOJdaX IMO3HAHUS B XUMHUMH. XuUMH4 B CUCTEMC HayK. qI/ICTbIe
BemiecTBa u cMecu. CriocoObl pa3IeNieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEeHThl. CHMBOJIBI XMMUYECKUX 371€MEHTOB. IIpocThie u croxHbIe
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemlecTB. OTHOCHTENIbHAS aTOMHasl Macca. OTHOCHUTENIbHAS MOJIEKYJIsIpHas Macca. MaccoBast 10715
XMMUYECKOI'0 3JIEMEHTA B COEIMHEHUH.

DusnyecKkue 1 XUMUYECKHE ABJICHUA. XMMUUYECKas peakius U €€ MPU3HAKUA. 3aKOH COXPAHEHHS MACChI
BelIecTB. XUMUYeCKre ypaBHeHus. Kiraccuuranys XuMA9eCKUX peaKkuii (COeAMHEHMS, Pa3JIOKEHHS,
3aMelIeHus, OOMeHa).

XUMHUYECKUH SKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYI0M, C MpaBujiaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalieHus ¢ J1abopaTOpHbIM 000PYAOBaHUEM; U3YUEHHE U ONHUCaHuEe PU3ZUUECKUX CBOHUCTB
00pa3IoB HEOPTraHUYECKHUX BEIIECTB; HAO0JeHNe (PU3NIECKUX (TUIaBJICHUE BOCKA, TasTHUE JIbA, PACTHPAHHE
caxapa B CTYIKe, KHTIEHHE U KOHCHCAIIUS BOJbl) U XUMHUYECKHX (TOpEeHUE CBeUH, MPOKaTNBaHIE METHOM
MIPOBOJIOKH, B3aUMO/JICHICTBHE MeJla ¢ KUCIOTON) SIBIICHH, HAaOII0IeHUE U OITMCAaHUEe IPU3HAKOB MPOTEKAHUS
XUMHYECKUX peaknii (pa3siokeHue caxapa, B3auMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus,
pasnokenue ruapokcuaa meau(ll) mpu HarpeBaHuu, B3auMoieicTBHE kese3a ¢ pactBopoM coiu meau(ll));
u3y4yeHue crocoOoB pa3zeseHHs cMecel (C MOMOIIbIO MarHnuTa, (UIbTpOBaHUE, BhIMAPUBAHNUE,
JTUCTUILIALMS, XpoMaTorpadusi), IpoBEI€HUE OUNCTKU MTOBAPEHHON COJIM; HAOII0ACHNE U ONUCAHHE
Pe3yIbTaTOB MPOBEJCHUS OTBITA, HILTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHS MacChl; CO3JaHne MOENeiH
MOJIEKYJI (IIapOCTEPHKHEBBIX).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHUX BelIECTB

Bo3agyx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u rpoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B Ipupojie, GU3NYECKUEe U XUMUYECKHe CBOMCTBA (peakiiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoa. CriocoObl MoyuyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoza B
npupojie. O30H — ayuIOTPOITHAsE MO (DUKAIINS KHCIOPO/Ia.

TennoBoil 3¢ (hekT XUMUUECKOH peakiuy, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHIOTEPMUYECKHE
peaknuu. TommBo: yroib 1 MeTaH. 3arpsA3HEHUE BO3/lyXa, YCUIEHHE TApHUKOBOro 3(dekra, pazpylieHne
030HOBOTO CJIOA.

BO,Z[OpOI[ — DJICMCHT U MPOCTOC BCIICCTBO. Haxoxnaenue BOAOpOJa B IIpUpoace, (I)I/I3I/IquKI/IC 1 XUMHWYCCKHEC
CBOﬁCTBa, IMPUMCHCHUC, CITIOCOOBI MOJIYYCHUA. Kucnors! u conn.

KomuuectBo Beniectsa. Monb. MonspHast Macca. 3akoH ABoraapo. MossipHblii 00bEM ra3oB. Pacuérsl mo
XUMUYECKUM YPABHEHHUSM.

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputesnb. PactBopsl. HackllieHHbIE M HEHACHIILICHHBIE
pacTBOpbl. PacTBOpUMOCTH BEWIECTB B BoJie.MaccoBast 107151 BELIECTBA B paCTBOPE. XUMHUYECKHE CBOMCTBA
BoJbl. OcHOBaHuUs. Posib pacTBOPOB B MPUPO/IE U B *KU3HU YesnoBeka. KpyroBopoT Bojbl B IPUPO/IE.
3arpsi3HeHuE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus Heopranmueckux coequaennii. Oxcuasl. Knaccudukaims oKCHIOB: colieo0pa3yroIiue

(oCHOBHBIE, KUCITOTHBIC, aM(OTEpHBIC) U HecoJieoOpa3yromue. HoMeHKIaTypa OKCUA0B (MEeXIyHAPOIHAS U
TpuBHANIbHAS ). PU3HUECKUE U XUMUUECKHE CBOMCTBA OKCUIOB. [lonyueHne okcuioB.

OcHoBanus. Kimaccudukanus ocHOBaHM: METOYN U HEpaCTBOpUMbIe OCHOBaHUs. HoMeHktatypa
OCHOBaHMH (MEXyHapOIHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUYECKHE CBONCTBA OCHOBAHUH.



[Tonydyenue ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaot (MeXIyHapoJHasi U TpUBUAIbHAS).
du3nYeCcKre U XMMUYECKUE CBOMCTBA KUCIOT. Psan aktuBHOCcTH MeTamuioB H. H. bekerosa. [lonyyenue
KHCJIOT.

Conu. Homenknarypa cosneit (MexayHapoHas 1 TpuBuaibHas). Ousnueckre U XUMHUYECKHE CBOMCTBA
cousiel. [lonmyuenue comnen.

I'eneTnueckas CBA3b MKy KIIAaCCAMH HEOPTaHUYECKUX COCTUHEHUH.

XVUMUYECKUH IKCTIEPUMEHT: Ka4eCTBEHHOE OIPEICTICHUE COICPKaHUS KICIIOPOIa B BO3IyXe; MOTyUeHHE,
coOupaHue, pacrio3HaBaHue U U3y4yeHHe CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHUSI BOBHUKHOBEHUS U MpPEKpalleHus ropeHus (1moxkapa); 03HakoMJIeHHe ¢ o0pa3iaMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MMOIy4YeHHUE, COOMpaHKe, PaCcllO3HABaHUE U U3yYEHHE CBONCTB BOJIOPOAA
(ropenue); Bzaumoiericteue Bojgopozaa ¢ okcuaoM Meau(ll) (Bo3aMokKHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HaOIoIeHne 00pa3IOB BEIIECTB KOJINYECTBOM | MOJIb; HCCIeI0BaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; TPUTOTOBJIICHHE PACTBOPOB C OMpPEAeIEHHON MacCcOBOM Jomeit
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTpHEM U KalbliueM) (BO3MOXKHO
UCIOJIb30BaHNE BUICOMATEPUATIOB); OTMPE/IEIEHNE PACTBOPOB KUCIIOT U HIENIOUEeH C MOMOIIBIO HHIUKATOPOB;
UCCIIeIOBaHNe 00pa3lioB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB; HAOMIOIEHUE NU3MEHEHHS OKPACKU
WHMKATOPOB B pACTBOpAX KHUCIIOT U IIeNioueii; uzyuenue Bzaumoaeiicteus okcuaa meau(ll) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCJIOT C METaJlIaMH, peaKInii HeHTpaau3aluu; NoJy4yeHne HEPaCTBOPUMBIX OCHOBAHHIH,
BBITECHEHHE OJIHOTO MeTaJula APYTUM U3 PacTBOpa COJIM; PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4 110
TeMe«BaxkHeiiue Ki1acchl HEOPraHUYECKUX COeTMHEHUI.

Hepuoauyeckuii 3akoH u Ileprnoanyeckast cucrema xummuueckux daemMenToB /I. U. Menaeneesa.
CtpoeHue aToMoB. XUMU4ecKas cBi3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PEaKINU

HepBBIG IIOIIBITKHN KJ'IaCCI/I(l)I/IKaIII/II/I XUMHUYCCKUX DJIICMCHTOB. HOHSITI/IG [0) rpynnax CXOIHBIX 3JICMCHTOB
(1IenoYHbIe U MIETOYHO3EMENbHBIE METAIIbI, TAIOT€HbI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT
am¢oTepHbIe OKCUIBI U TUAPOKCHUIBL.

[Tepnoanueckuii 3akoH. [lepnonnueckas cuctema XuMu4eckux 3yeMeHToB J1. 1. Menneneesa.
Koportkonepuoanas u juimHHonepuoaHas ¢popMsl [lepuonnyeckoil cucTeMbl XMMHUUYECKUX 3J1€MEHTOB /1.
N. Menneneesa. [lepuoast u rpymnmsl. @U3n4ecKkuil CMBICI HOPSAIKOBOIO HOMEpa, HOMEPOB IIEPHOIA U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX jep. M3oTonbl. DnekTponsl. CTpoeHHe IEKTPOHHBIX 000JI0UeK
aToMOB nepBbIX 20 xumuueckux 3nemeHToB [leprnonnueckoii cuctemst Jl. . MenneneeBa. XapakrepucTuka
XUMHYECKOT0 3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoaunueckoit cucreme /[[. 1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA pagnyCa aTOMOB XUMHWYECCKUX 3JIEMCHTOB, METAJINIMYCCKUX U
HEMETAINIMYECKUX CBOHCTB 110 TpyniaM 1 nepuogam. 3HadeHue Hepnonnqecxoro 3aKOHa " HepI/IO,Z[I/I‘{CCKOﬁ
CUCTCMbI XUMHUUYCCKHX 3JICMCHTOB JIA PA3BUTHA HAYKU U IIPAKTUKH. I[ H. Mennenee — y‘-IéHBIﬁ u
rpaxJiaHuH.

Xumudeckas cBsa3b. KoBajaeHTHas (HOJBIpHaH )51 HCHOHHpHaH) CBA3b. 3JICKTp00TpI/II_IaTCJ'IBHOCTB
XUMHUYECKHUX AJIeMEHTOB. IoHHAs CBS3b.

Creneap okuciaeHus. OKUCIUTEILHO-BOCCTAHOBUTEIIHLHBIC pEaKknuu. Hpoueccm OKHCJICHUA U
BOCCTaHOBJICHHSA. OKHCIUTEIIH U BOCCTAHOBUTEIIH.

XUMHUECKUH SKCIIEPUMEHT: U3y4eHUE 00pa3I0B BEIIECTB METAIIOB U HEMETAJJIOB; B3aMMO/ICHCTBHE
TMIPOKCHUIA HUHKA C PACTBOPAMU KHCJIOT U IIEJI0YEH; POBENCHUE OIBITOB, NILUIFOCTPUPYIOLINX
IIPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (TOpEHUE, PEAKIIMN Pa3I0KEHHsI, COSAUHEHUS).

MexnpeaMeTHbIe CBSI3H
Peanuzanus MeXIpeIMeTHBIX CBSA3EH MPH U3yYEHUHN XUMHUH B 8 KJlacce OCYIIECTBIIAETCS Yepes



HUCIIOJB30BaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOH)ITI/Iﬁ, ABJIAOINUXCA CUCTCEMHBIMU AJIs1
OTACIIbHBIX NPCAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHaJINu3, CHHTE3,

KJIacCUPUKALUS, IEPUOAUIHOCTD, HAOIOICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb,
SIBJICHHE.

®dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAAMOAKTUBHOCTb,
MOJICKYJIa, MJICKTPUYECCKUI 3apsl, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ia3,
(bU3UYEeCKre BeTUYMHBI, EAMHUIIBI U3MEPEHHUSI, KOCMOC, IUTaHEeThI, 3BE31b1, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE TOPOIbL, IOJIE3HBIE HCKOIIAEMbIE, TOILJIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3yuenne xuMuu B 8 Kiacce HaIIPaBIEHO Ha JOCTH)KEHUE 00Yy4aIOUIMMHUCS JINYHOCTHBIX, METAIIPEAMETHBIX
Y IPEIMETHBIX PE3YJIbTaTOB OCBOEHUS Y4EOHOTO IIPEMETA.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHMs JOCTHUTAIOTCS B XOI€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM AesTeabHOCTH Opraiu3aluy B COOTBETCTBUHM €
TpaJULINOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE NMPaBHJIAMH U HOPMaMHU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIleccaM CaMOTIO3HAHUS, CAMOPA3BUTHS
U COLIMANIU3AIMH 00yUYarOIUXCSl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

IHaTpuoTHYECKOr0 BOCIMTAHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO,
MMOHUMAaHUS 3HAUCHUSI XUMUYECKON HayKH B )KM3HU COBPEMEHHOT0 00IIIECTBA, CIIOCOOHOCTH BIA/IETh
JOCTOBEPHOH MH(OPMAITHEH O TIEPEIOBBIX JOCTHIKECHUSIX U OTKPBITHIX MUPOBOM M OTCYECTBEHHOW XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIECTBa;

I'paknaHCcKOro BOCIIMTAHMS

2) MMpEaACTaBIICHHA O COUAJIBHBIX HOpMax U MpaBujiax MCKIMIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, y4EOHO-UCCIIE0BATENbCKOM, TBOPUECKOH U
APYTUX BUAAX JIEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM J1ESTEIbHOCTH MPH BBIIIOJIHEHUU
y‘-I€6HI>IX, IMMO3HAaBATCJIbHBIX 3aJ1a4, BBIIMMOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3/JaHUH y‘~I€6HI)IX ITIPOCKTOB,
CTpeMJICHH K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIY B Tpoliecce 3TON y4eOHO! AesaTeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHHUEC U MMOCTYIIKH CBOUX TOBapI/IHIGﬁ C MMO3UIMN HPAaBCTBCHHBIX U MIPABOBBIX HOPM C
Y4€TOM OCO3HAHMSI OCJIEACTBUI MOCTYIKOB;

LleHHOCTH HAYYHOI' 0 MO3HAHUS

3) MHPOBO33pEHUECKUX MPEACTABICHNAN O BEIIECTBE U XMMUIECKOH PEaKIK, COOTBETCTBYOIIIX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W COCTABIISIONIUX OCHOBY JIJIsi TOHUMAHHS CYITHOCTH HAYYHOH
KapTHHBI MUPA; IPEACTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOIBI, B3aHMOCBSI35X
YeJI0BeKa C MPUPOIHON CPeIoi, O pOJIM XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENIBHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIyYE€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOTUMBIX IS
00BsCHEHHS HAOJI0TaeMBIX TIPOIIECCOB U SIBJICHUI;

5) mo3HaBaTeNbHON, HH()OPMAITMOHHON M YUTATEIILCKON KYJIBTYPBI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTHOU Pa0OTHI C Y4€OHBIMHU TEKCTAMH, CIIPABOYHON JIUTEPATYPO, TOCTYITHBIMHA TEXHUIECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K 00YYEHUIO U MTO3HAHUIO, JIIOO03HATEIIBHOCTH, TOTOBHOCTH M CTIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH, K 0CO3HAHHOMY BBIOOpY
HATPaBJICHHOCTH M YPOBHs 00yYEHUS B AIbHEHIIIEM;

@®opMHUPOBaHUS KYJbTYPbI 310POBbsl

7) OCO3HAHUS IICHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3IIOPOBBIIT 00pa3 )KU3HU, OCO3HAHUS ITOCIIEACTBUN M HENPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUs ), HEOOXOIUMOCTH COOTIOICHUS MPaBuil 0€30MaCHOCTH MpU 00paIlleHUH C
XUMHYECKUMH BEIIECTBAMH B OBITY U peaIbHOMN KU3HU;

TpyaoBoro BocnuTaHus
8) nHTEepeca K MPaKTHYECKOMY U3YUEHHUIO poQeccuil U Tpyna pa3IudHOro pojaa, yBaXEeHUE K TPy U



pe3ylbTaTaM TPYIOBOU IEATEIHHOCTH, B TOM YKCJIE Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHHUH 110 XUMUH,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCIIEITHOM
npodecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJJAITUPOBATHLCS B
npoeCCHOHATILHOM cpeie;

IKO0J0rH4ecKoro BOCIUTAHUS

9) 9KOJIOTUYECKH 11eJIeCO00Pa3HOT0 OTHOIICHHS K IPUPOJIE KaK HICTOYHUKY KM3HU Ha 3eMiie, OCHOBE &
CYIIECTBOBAHWSI, MOHUMAHWMSI [ICHHOCTH 3I0POBOTO M 0€301acHOro 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBWJI OE30MACHOTO TIOBEICHUS TIPU PabOTe ¢ BEIICCTBAMH, A TAK)KE B CUTYAIIHSIX, YIPOKAIOIINUX 30POBBIO
W SKU3HH JIIOJICH;

10) crtocoOHOCTH TPUMEHSTH 3HAHUS, TIOJTy4aeMbIe TIPH U3YYCHUH XUMUH, JUIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpY’Karollel IpUpOTHOM Cpeioil, MOBBIICHUS YPOBHS 9KOJIOTUYECKON KYJIbTYpPbI, OCO3HAHUS
r7100aJIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U IMyTel UX PELICHHS TOCPESICTBOM METOI0B XuMuu; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCSA UM B IIO3HABATENIbHOM, KOMMYHUKATUBHOM U
COLIMAJIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BRIJCISIOT 3HAYMMBIE 11 JOPMHUPOBAHUS MEPOBO33PEHUS
oOIIeHayYHBIE TOHTHSA (3aKOH, TEOPHs, IPUHIIMII, TUTIOTE3a, (PAKT, cHcTEMa, IPOIIeCcC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MTPEIMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHUH U3
3THUX MPeAMETOB (POPMUPOBAThH MIPEICTABICHHUE O LIEJIOCTHOM HAayYHON KapTUHE MUpPa, U YHUBEpCaJIbHbIE
yueOHble JeiicTBUS (IT03HABaTeIbHbIC, KOMMYHUKATHUBHBIE, PETYJISATUBHbIE), KOTOPhIE 00ECTIEYMBAIOT
(opMHpOBaHKE TOTOBHOCTH K CaMOCTOSTEIbHOMY TNIAHUPOBAHUIO U OCYLIECTBICHUIO yUeOHOM
JESTEIIBHOCTH.

MeTaHpCHMeTHHe pPE3yIbTaTbl OCBOCHUA 06paSOBaTCHLHOﬁ MMporpaMmsaI 110 XUMHUH OTPAXKAKOT OBJIAICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba30BbIMH J10rH4YeCKUMH [1efiCTBUSAIMH

1) ymeHHeM UCTIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIUIEHUS P OCBOEHUH 3HAHUMN: paCKPbIBATh CMBICI
XMMUYECKHUX MOHATUH (BBLACTATH UX XapaKTEePHbIE MPU3HAKH, YCTAHABINBATh B3aUMOCBS3b C IPYTUMHU
MOHATHUSIMH ), UCTIOJIb30BAaTh MOHATHUS JJIs1 OOBSCHEHUS OTJENBHBIX (DAKTOB U SBJICHUN; BEIOUPATh OCHOBAHUS
Y KPUTEPUU TS KJIaCCU(PUKAIIMK XUMUYECKUX BELIECTB M XUMHUECKUX PEeaKLUi; YCTaHABIMBATh TPUYHHHO-
CIJICZICTBEHHBIE CBSI3U MEX/1y 0OBEKTaMH U3Y4YEHUS; CTPOUTH JIOTHUECKUE pacCyKAeHHsI (MHIYKTUBHBIE,
JENYKTUBHBIE, 110 aHAJIOTUM); J€IaTh BEIBOIBI M 3aKIIIOUCHHS,

2) yMEHHEM IIPUMEHSTH B ITPOLIECCE MO3HAHMS TOHATHS (IIPEAMETHBIE U METANIPEAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCIIOJIb3YEMbIE B XUMHHU, TIPE0OPa30BHIBATH IIMPOKO NPUMEHSIEMbIE B
XMUMHUU MOJIETTbHBIE TIPEICTaBICHUS — XUMHUYECKHUI 3HaK (CUMBOJ JIEMEHTa), XUMHUecKas popmyra u
ypaBHEHHE XUMUYECKOH peakinyi — MpH pelIeHUuH yueOHO-TI03HABATEeNbHBIX 33/1a4; C Y4ETOM ITHX
MOZEJIBHBIX IIPEICTABICHUN BBIABIIATL U XapaKTEpU30BaTh CYLIECTBEHHBIE IIPU3HAKU U3y4aeMbIX
00BEKTOB— XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKLUi; BBISABIATH O0IIME 3aKOHOMEPHOCTH, IPUUUHHO-
CJICICTBEHHBIE CBSI3U U IPOTUBOPEYMS B U3yYaEMBbIX IIPOLIECCAX U SIBJICHUSX; NIpeUIaraTb KPUTEPUU IS
BBISIBIICHUS 9TUX 3aKOHOMEPHOCTEH M MPOTHBOPEUHIl; CAMOCTOATEIBHO BHIOMPATh ClIOCO0 pelieHus: yueOHoH
3a7auu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEUICHHUs, BBIOMpPATh Hauboiee MOAXOIAIINN C yIETOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMH HcCIe0BATEIbLCKHMH AelCTBUAIMH



3) YMCHHUEM UCITOJIB30BATh MOCTABJICHHLIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA MO3HAHUS, 4 TAKKC B
Ka4eCTBE OCHOBBI 151 JOPMUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbIX CYKICHHUN;

4) npuoOpeTeHue onbITa MO IIAHWPOBAHUIO, OPTaHU3ALUH U TPOBEACHUIO YICHUYECKHX SKCIIEPUMEHTOB:
yMeHHEe HaOJII0JaTh 32 X0JI0M IMPOIIEcca, CAMOCTOSATENILHO IIPOTHO3UPOBATH €T0 Pe3yIbTaT, (POPMYIUPOBATH
0000IIICHNS ¥ BBIBOJIBI 10 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, UCCIICI0OBAHHMS, COCTABIIATH OTUYET O
MPOJICJIaHHOM padoTe;

Pa6oToii ¢ nundgopmanuei

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUAOB U (HOpM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAyYHO-TIOMYJISIpHAS IUTEpaTypa XUMUYECKOTO
CoJiep>KaHusl, CIIpaBOYHbIE MOco0us, pecypchl UHTepHeTa); KpUTUUECKH OLEHUBATh MPOTHUBOPEUYUBYIO U
HEZOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHEM IPUMEHATH Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU OUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIIUX TAHHBIX, HEOOXOAUMBIX IS BHITOJHEHUS y4eOHBIX U TTO3HABaTeNbHBIX 3a]1a4 Ompe-
NeNEHHOTO TUIIA; TPUOOPETEHHUE OMBITa B 00JIACTH UCIIOJIb30BaHUS HH()OPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, OBJIaJICHUE KYJIbTYpPOIl aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJILHYIO (pOpMY TpesicTaBiIeHHs] HHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, TuarpaMmmamMu, IpyrumMu popmamu rpaduxu 1 ux
KOMOMHAIIUSIMH;

7) yMeHHEM UCTOIb30BaTh M AaHATTU3UPOBATH B MIpOIecce YUeOHOM U NCCIIeIOBaTeNbCKON AeITeTbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIIEHHOCTH, CEJILCKOT0 X0351WCTBA U TPAHCIIOPTA Ha COCTOSTHUE
OKpY’Karolllel MPUPOIHON CPEJIbI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) ymMeHueM 3a7aBaTh BOIIPOCHI (B X0/I€ Majora U/min AUCKYCCUN) 10 CYIIECTBY 00CYK/1aeMOM TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

9) npuobpeTeHne ONbITa MPE3CHTAIIMH PE3YyIbTATOB BHITIOJHEHUS XUMAYECKOTO SKCTIEPUMEHTA
(;1abopaTOpHOTro OIBITa, JA00PATOPHOI pabOTHI 1O MCCIIEJOBAHUIO CBOUCTB BEILIECTB, yUEOHOTO MTPOEKTA);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOM CO CBEpPCTHUKAMHU IIO3HABATENIbHOM U UCCIIEI0BATEIbCKON
NesTeIbHOCTH MIPU PELICHNH BO3SHUKAIONUX Mpo0IeM Ha OCHOBE Yy4€Ta OOIMX HHTEPECOB U COTIaCOBAHUS
no3uuui (00cyxaeHns, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHALIMS COBMECTHBIX ACHCTBUI,
OIpe/IeTICHUEe KPUTEPHEB 10 OIICHKE KaueCcTBa BBITIOJIHEHHON PaboThI | JIp.);

YHuBepcalbHBIMH PeryJasTHBHbIMH 1€ CTBUSIMU

11) ymMeHHEM CaMOCTOSATENHEHO OMPEEIATh SN eATeTbHOCTH, TNIAHUPOBATh, OCYIIIECTBIISTH,
KOHTPOJIHPOBATH U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENLHOCTD, BRIOMpATh Hanboee
s exTUBHBIC CITOCOOKI pelieHrs YIeOHBIX M MO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIILHO COCTABIISATH HIIH
KOPPEKTUPOBATh MPEITI0KEHHBIN aITOPUTM I€UCTBUI MPU BBHIOJIHEHUH 33JaHUM C YUYETOM MOJTYyUECHUS
HOBBIX 3HAHUH 00 N3y4aeMbIX 00BEKTaX — BEIIECTBAX M PEAKITUAX; OIICHUBATH COOTBETCTBUE TTOJYIEHHOTO
pe3yibTaTa 3asBJICHHON LIETH;

12) ymMeHHEM UCTIOIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, MpeJjiaraéMble B YCIIOBUM 3a1aHUH.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX Pe3yJIbTaTOB 10 OCBOCHHIO 00513aTEILHOTO COIEPKaHUsI, YCTAHOBIIEHHOTO JaHHOMN
pUMEpHOI paboueil mporpaMMo, BELAETSIOT: OCBOCHHBIE 00yYarOIIUMUCS HayYHbIC 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielM(pUIECKUE TSl PEIMETHON 00JaCTH «XHUMHS», BUIBI ACSITEIBHOCTH T10
MOJTYYEHHUIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAINH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CI/ITyaI_[I/ISIX.



[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTD Y 00YHAIOIIUXCS CAEAYIONUX YMEHHI:

1) packpvisams cmbici OCHOBHBIX XUMUYECKUX MOHSITHI: aTOM, MOJICKYJ1a, XAMHUYECKUIN 3JIEMEHT, IPOCTOEC
BEIIECTBO, CJII0)KHOE BEIIECTBO, CMECh (OJJTHOPO/IHAS U HEOJHOPO/IHAS), BAJICHTHOCTb, OTHOCUTEIIbHAS
aTOMHAas U MOJIEKYJIIpHAs Macca, KOJIMUYECTBO BEILIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBast 10Jis
XUMHUYECKOT'0 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCUJI, KUCIIOTa, OCHOBAHUE, COJb,
ANEKTPOOTPHUIATETLHOCTD, CTETIEHb OKUCIICHUSI, XUMHUECKasl peaKkius, KjJaccuGuKanus peakiuii: peakiuu
COEIMHEHMS, pEaKLIUU Pa3JIoKEHNUs, PEaKIIMK 3aMELLEHUS, peakLiuu 0OMeHa, 3K30- U SHA0TEPMUYECKUE
peakuuu; TermioBoi 3 ekt peakuuu; SAPO aToma, SIEKTPOHHBIN CI0H aToMa, aTOMHasi OpoUTalb, paanyc
aTOMa, XUMUYECKasl CBA3b, [TOJIIPHAs U HEMIOJISIpHAsl KOBAJIEHTHAs CBS3b, HOHHAsSI CBSI3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBasi 1015 BellecTBa (MPOIEHTHAs KOHIEHTPALIKs) B pacTBOPE;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATHH (CM. I1. 1) U IPUMEHSTH 3TH TOHATHUS
IIPY OMUCAHHUM BEIIECTB U UX MPEBPAICHHUIA;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY JIJIsl COCTABJICHHsI (DOPMYJI BEIIECTB M YPABHCHUI XMMUYECKUX
peaKIuii;

4) onpedensims BAICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIIEHb OKUCIICHHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHUSX; IPUHAJICKHOCTD BELIECTB K OMPEAeIEHHOMY KJIacCy COEAMHEHUN 10
dbopmynaM; BUJ XUMHUYECKON CBSI3M (KOBAJCHTHAS M MOHHAS) B HEOPTAaHMUECKUX COCTMHCHUSX;

5) packpwieams cmoica Tlepuomudeckoro 3akona [I. M. MenzeneeBa: 1eMOHCTPUPOBATh TOHUMAHHE
MEPUOINYECKOMN 3aBUCHUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit
CHCTEME; 3aKOHOB COXPAHEHMSI MACChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUESHHUS,
3aKOHa ABOTAJIpO; OMKCHIBATH U XapaKTepPH30BaTh Ta0IM4HYyI0 Gpopmy [leproamueckoii cHCTEMBbI
XUMHYECKHUX 3JIEMEHTOB: pa3Iu4aTh MOHITHS «TJaBHas noArpymnmna (A-rpynmna)» u «nodouyHas noarpymnmna (b-
rpymnma)», Majble U O0NbllIne Iepruo/ibl; COOTHOCUTh 0003HAUEHUsI, KOTOPbIE UMEIOTCS B Ta0IHIIE
«Ilepuoguyeckas cucreMa xuMuueckux snemeHToB . . MenzaeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsiz sapa, o0l1ee Yuciao JIEeKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

6) kraccupuyuposames XAMUYECKUE SJIEMEHTBI; HCOPTraHUYECKUE BEIIECTBA; XUMHUECKHE Peakiuu (110
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEAKIIMU BEILIECTB, 110 TEIIOBOMY 3P EKTY);

7) xapaxmepuzoeams (0nucvléams) oOIIME XAMUYECKAE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEP:K/1asi ONMCAHNE IPUMEPaMH MOJIEKYJISIPHBIX YPAaBHEHHM COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLIUii;

8) mpoenoszuposams CBOMCTBA BELIECTB B 3aBUCIMOCTH OT UX Ka4€CTBEHHOT'O COCTABa; BOZMOXHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAIICHUA B PA3JIMYHBIX YCIOBHSIX;

9) evluuCHsIMb OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MacCOBYIO JIOJTFO
XUMHYECKOT0 3JIeMEHTa 1o (HopMylie COeTMHEHUS; MAaCCOBYIO JOJI0 BEIIECTBA B PaCTBOPE; MPOBOJINUTH
pacy€Thl O YPAaBHEHHUIO XMMUYECKOMN peaKIuu;

10) npumensimo OCHOBHBIE OTIEPAIIUH MBICIIUTEIBHON JEITEIbHOCTH — aHAIIU3 M CHHTE3, CPaBHCHHE,
0000111eHrEe, CUCTEeMATH3aIIHI0, KJIacCU(UKALIUIO, BHISIBICHUE IPUUYNHHO-CIIEACTBEHHBIX CBA3EH — JIJIs
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKLUii; eCTECTBEHHO-HAayYHbI€ METO/IbI TO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICIICHHBIH );

11) crnedosams npaBUIaM MOIB30BAHUS XUMHUIECKOM MOCYI0M 1 1a00paTOpPHBIM 000pYI0BAHHUEM, a TAKKE
mpaBWJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMH IO BBITTOJIHEHHUIO JTa00paTOPHBIX
XUMHUYECKUX OTBITOB IO MOJYUYEHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOA M KUCIOPOa),
IIPUTOTOBJIEHUIO PACTBOPOB € OIPEAEIEHHON MAaCCOBOM 0JIEM pacTBOPEHHOIO BEUIECTBA; IIJIAHUPOBATh U
IIPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB LIEN0YEN U KUCIIOT C TIOMOILBIO
WHIUKATOPOB (JIakmyc, heHondTaaenH, METHIIOPAHX U JIp. ).



TEMATHYECKOE IIJIAHUPOBAHHUE

IlonsiTHE 0 KHCJIOTAX U COIAX

BOJIOPOJIA, CIIOCOOBI €ro MOTyYeHH s, IPUMEHEHNE,

Cobupats npubOp 115 OTyUYEHHs BOJOPO/IA;

Hcronb30BaTh XUMUYECKYIO CHMBOJIMKY JUISL COCTABIICHHS (JOPMyIT
BEIIECTB, MOJICKYJISIPHBIX yPaBHEHHH XMMHYECKHX PEaKLHii C ydacTHEeM
BOJOPOJA;

CrneztoBath paBmiiaM 6€30I1acHOI paboThI B JTAOOPATOPUH MPU HCTIONb-
30BaHUM XMMHYECKOH OCYbI H 000PYNOBAHHS, A TAKKE IPABUIIAM
00palleHHs ¢ TOPIOYMMH BELIECTBAMH B OBITY;

ITucpMennsIit
KOHTPOJIb;
ITpakTnyeckas
pabora;

Ne | HanmeHnoBaHue pa3iesioB U TeM KosnnvecTBo yacon Jara Buasl gesiTeIbHOCTH Buabl, popmbl | Di1ekTpoHHBIE (1 POBBIE)
n/m | IporpaMmsbl U3y4YeHHs KOHTPOJISt o0pa3oBaTebHbIE pecypchbl
BCEro | KOHTPOJILHBIE | MPAKTHYECKHE
padoTsl padoTsl
Paznen 1. IlepBoHavaabHbIe XHMHYECKHE TIOHATHS
1.1, | Xumus — BaxHas 06.1acTh 6 0 2 PacKpbIBaTh CMBICI H3yYaeMBbIX IOHATHIA; Verasiit onpoc; | http://videouroki.net/view_catfile.php?
€CTeCTBO3HAHHS W MPAKTHYECKOI PackpeiBaTh posb XMMUH B IPUPOJIE U KU3HH YEIIOBEKA, €€ CBA3b C ITucbMenHsIit cat=35 (BHAeOypoKHU Ha TIOOBIE TEMBI)
JeATebHOCTH YeI0BeKa JPYTHMMHU HayKaMu; KOHTPOJIb; www.youtube.com. Ypoku o xumnu 8
Paznuyath 4UCTHIC BELIECTBA U CMECH; OAHOPO/HbIE 1 HeonHopoaHble | [IpakTndeckas KJIacc IOMHEIH Kypc.
CMECH, pabora;
Paznuuath pusnyeckue 1 XUMUUCCKHE SBIICHHS;
OmnpenensaTs NPH3HAKH XUMIYECKUX PEaKIUil H YCIOBHS HX
MPOTEKAHUS;
1.2. | BemecrBa 16 1 0 IIpuMeHATh €CTECTBEHHO-HAYYHbIE METO/IbI I03HAHUS (B TOM YHCIIE VYeruslit onpoc; | «Exunas xomnexuus Hudposbix
U XMMHYeCKHe PeaKLuu Ha0JI0IeHNE, MOJICIMPOBAHUE, SKCTIEPUMEHT) U OCHOBHBIE ONIEPALuK IMucemenHsIi O6pa3zoBaTenbHEIX Pecypcosy.
MBICIIHTENIBHON JesTeNbHOCTH (CpaBHEHNE, KIacCU(DHKAIWs) s KOHTpOJIb;
H3y4YeHUs BEIIECTB H XUMHYECKHX PeaKIuii; KonrponsHas
PackpbIBaTh CMBICI H3y4aeMbIX OHATHI M 3aKOHOB M IPHMEHSATH 3TH pabora;
MOHSATHS IIPH ONMCAHUU CBOUCTB BELIECTB U UX MPEBPAILCHUIA; TectupoBanue;
Paznmuuats QU3MUIECcKHe U XUMHYECKHE SBICHUS, OOBICHATD HX
CYIIHOCTb C TOUKU 3PEHHsI aTOMHO-MOJIEKYIAPHOTO YUEHHUS;
OnpenessT NPH3HAKH XUMIIECKUX PeaKIHii, yCIOBUS HX
MIPOTEKAHUS;
KiaccuduimpoBats XUMUYECKHE PEAKLHH (II0 YUCILY U COCTaBY
pearupyrommx 1 00pa3yomuXcs BEIECTB);
Hroro no pazaeny 22
Pazzen 2. BaxkHelimme mpeACTABHTEIH HEOPraHHYECKUX BellecTB
2.1. | Bosnyx. Kucaopon. Iousitue 06 5 0 1 PacKpbIBaTh CMBICI U3yYaeMbIX [IOHATHI M IPUMEHATH STH MOHsTUs ipu | YeTHbIA onpoc; | http://videouroki.net/view_catfile.php?
OKcHIAX OIMCaHUU CBOMCTB BEILECTB M UX NPEBPAILCHUH; TTucpMenHsIi cat=35 (BHIeOypoKH Ha JTIOOBIE TEMBI)
XapakTepu30BaTh (OMUCHIBATH) COCTAB BO3AYyXa, (pU3MUECKUE U XH- KOHTPOIIb; www.youtube.com. Ypoku 1o xumnu 8
MHYECKHE CBOHCTBA KHCIOPO/IA, CIIOCOOBI ero nony4enus, npuMerenue | [Ipakrudeckas KJIacc ITOJHEIH Kypc.
1 3HAUCHHE B IIPUPOJIE U XKI3HH YENIOBEKa; pabora;
CpaBHUBATh PEaKUUK FOPEHHUS U MEICHHOTO OKUCIICHHUS;
Cobupats IpuoOOPHI JIS MOTYIEHHS KHUCIOPOoa (BHITECHEHHEM BOJIBI 1
BO3/yXa);
Hcrnonp30BaTh XUMHYECKYHO CHMBOJIMKY JUT COCTaBIICHUs (HOpMyIT
BEIIECTB, MOJIEKYJIAPHBIX YPABHEHHH XUMUYECKUX PEaKIHi C yIacTHeM
KHUCJIOPOJa;
2.2. | Bopopon. 3 0 1 XapakTepr30BaTh (ONHICHIBATh) (PU3NUECKHE M XHUMUYECKHE CBOHCTBA VYeTHbli onpoc;

http://videouroki.net/view_c
atfile.php? cat=35
(BUIICOYpOKH Ha JIFoObIe
TEMBI)




2.3. | KosinuecTBeHHbIE OTHOLIEHHS B 4 0 0 PackpbIBaTh CMBICI H3y4aeMbIX [IOHATHIT 1 IPUMEHSATH 9TH MOHTHs, @ | YCTHBIA onpoc; | http://videouroki.net/view_catfile.php?
XHMHH TAaKKe N3y4CHHBIC 3aKOHBI ¥ TEOPHH TS PEIICHHUS PACUETHBIX 3a1ad; IuceMeHHBIH cat=35 (BuacoypoKH: Ha JIFOOBIC TEMbI)
BbIYHCIATE MOJIIPHYIO MAacCy BELIECTB; KOJIHYECTBO BEIIECTBA, 00BEM | KOHTPOJIb; www.youtube.com. Ypoku no xumnu 8
rasa, Maccy BeIecTBa; CamoomeHKa ¢ KJIacc HOJHBI KypC.
TIpoBOANTH PAacUETHI 10 YPAaBHEHUSM XMMHUUYCCKHX PEAKIHIL: HCIIONB30BaHHEMK
KOJIM4EeCTBa, 00BEMA, MACCHI BELLIECTBA [0 H3BECTHOMY KOJIMYECTBY, O1eHo4HOro
00bEMy, Macce peareHTOB MM IPOIYKTOB PEaKIUH; JHCTAY;
BeoicTpanBaTh pa3BEPHYTHIC MMCBMEHHBIC U YCTHBIE OTBEThI C OMOPOi
Ha HH(OPMALHIO U3 y4eOHNKA U CLIPABOYHBIX MATEPHUAIIOB, IPAMOTHO
HCIIONB30BATh U3YUYEHHBIH MOHATUHHBIN anmapaT Kypca XMMUY;
2.4. | Bopa. PacrBopsl. [lousitue 06 6 0 1 PackpbIBaTh CMBICI M3yYaeMbIX [IOHATHI M IPUMEHATH ST MOHsTUs ipu | YerHbid onpoc; | http://videouroki.net/view_catfile.php?
OCHOBAHHSAX OIMCAHNM CBOWCTB BELIECTB U X NPEBPAILCHUII; ITucbMenHsIit cat=35 (BuIeOypOKH Ha JIIOOBIC TEMBbI)
XapakTepu3oBath (U3MYECKHE U XUMUYECKHE CBOMCTBA BOJIBI, €€ POJIb | KOHTPOJIb; www.youtube.com. Ypoku o xumunu 8
KaK pacTBOPHUTENIS B IIPHPOIHBIX MPOLIECCaX; IpakTuyeckas KJIacc HOJHBI KypC.
CocTaBisITh ypaBHEHHS] XUMHYECKUX PEAKLHI C y4aCTHEM BOJIBI; pabora;
TIpoBOJMTH BHIYHCIICHHUS C IPUMEHEHHEM MOHSATHS «MaccoBasi J0JIs
BEIECTBA B PACTBOPE;
2.5. | OcHOBHBIE KJIACCHI HEOPTAHHYECKHX 13 1 1 KnaccuduimpoBats n3ydaempie BEIIECTBA [0 COCTABY M CBOHCTBAM; Verusii onpoc; | http://iwww.chemel.ru/ (Yae6unk —
coeIMHeHMit CocTaBisth (HOPMYJIbI OKCHIOB, KUCIIOT, OCHOBAHHH, COJICH 1 IIuceMeHHbIH CIPaBOYHHK)
Ha3bIBaTh MX [0 MEKIYHAPOIHON HOMEHKIATYpE; KOHTPOJIb;
CocTaBIsITh MOJICKYJISIPHBIC YPABHEHHS PEaKIHid, WILTIOCTPHPYFOIINX KonTposnbHast
XHMHYECKHE CBOWCTBA U CIIOCOOBI MOTyYCHHSI BEWECTB H3YUCHHBIX pabora;
KJIACCOB/TPYIIIL, @ TAK)KE MOATBEP)KIAIOLIUX TEHETHIECKYIO IpakrHyeckas
B3aHMOCBSI3b MEXK/Iy HIMIL; pabora;
ITpou3BOAUTD BEIYUCIICHHS 110 YPABHEHUSM XHMHYECKHX PEaKLUii; TecrupoBanue;
Uroro no pazaeny 31

Pasnen 3. [lepuoanyeckuii 3axkon u [epuoauyeckas cucreMa xumudeckux djiemenToB JI. . Menjeieena.

CTpoe}me aTomMoB. XuMu4eckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu

3.1. | Mepnopuyeckuii 3aKoH 1 7 1 0 PacKpbIBaTh CMBICI IEPHOAMIECKOTO 3aKOHA; VYcTHBI onpoc; h“P” Ivideouroki.net/view_c
Iepuonnueckast cucTeMa XHMHYECKUX VcTaHaBIMBATH CBSI3b MEXK/LY MOJIOKEHHEM DIIEMEHTA B Tepuoquieckoii | ITncpMeHHbIIH atfile.php? cat=35
aaementos JI. U. Menaeneesa. CHCTEME H CTPOEHHEM €ro aToMa (COCTaB | 3apsiil spa, 0BLIee YUCIIo KOHTPOJIb; (BHcOYpOKH Ha TOObIE
Crpoenne aToma 9JIEKTPOHOB U PACIIPE/IENICHHE UX 10 NEKTPOHHBIM CIIOSM); KonTposnbHast TeME)
I1porHo3upoBaTh XapakTep U3MEHEHHsI CBOWCTB 3JIEMEHTOB M MX pabora;
COC/IMHEHMI 10 TPYIaM u reprosam [leprouaeckoii cHeTeMsr;
XapaKkTepH30BaTh XUMHYECKUE DIEMEHTHI [EPBBIX TPEX MEPHOMIOB,
Kanusl, KaJbliys 110 UX nojoxeHuto B [lepuoanueckoii cucreme [1. U.
Meneneea;
3.2. | Xumunueckas cBsi3b. OKHCAUTENLHO- 8 1 0 ; VYernsiit onpoc; | http://videouroki.net/view_catfile.php?
BOCCTAHOBHMTE/IbHBIE PEAKLHH Onpeznensats BHJ XUMHYECKOH CBS3H B COSINHEHUH; ITucpMennsIit cat=35 (BuIeOypOKH Ha JTIOOBIC TEMBI)
OrnpeiensiTh CTENeHb OKMCICHHS] XHMHUYIECKOr0 SJIEMEHTa 10 popMyJie | KOHTPOIb; www.youtube.com. Ypoku o xumnu 8
€ro COCAMHCHHS; KonTposnbHast KJIacc MOJHBIH KypC.
OrnpeiensiTh 3JIeMEHT (BEIECTBO) — OKUCIHUTENb U SJIEMEHT pabora;
(BelIeCcTBO) — BOCCTAHOBHTEID; Tectuposanue;
OOBSACHATH CYIIHOCTb IPOLECCOB OKHCICHHS i BOCCTAHOBIICHHS,
CocTaBIIsITh SJIEKTPOHHBIN OanaHc ¢ y4ETOM YHCiIa OTJaHHBIX U
HPUHSTHIX HIEKTPOHOB;
CocTaBisITh ypaBHEHHE OKHCIIHTEIBHO-BOCCTAHOBUTENLHOM PEaKIHK;
Hroro no paszeny: 15
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NPaAKTHYECKHE
padoThI

Jara
U3ydeHus

Buawi, popmbi
KOHTPOJIf

[Ipenmet xumuu. Ponb
XHMHHU B )KU3HU YEJIOBEKA

0

0

VYeTHBII 0npoc;

XuMus B cUCTEME HayK.
MGTO,I[BI II03HaHHUA B XUMHUHU

YcrTHbIN onpoc;

3HAKOMCTBO C IIPaBHJIAMH
0€30MacHOCTH U MPUEMaMHU
paboThI B XUMHYECKOM
nabopatopuu. [IpakTuueckas
pabora Ne 1. [TpaBwmita
paboThl B 1abopaTopuu U
puEMbI OOpaLLIEHUS C
J1a00paTOPHBIM
o0opynoBaHUEM

[IpakTnueckas
pabora;

Tema u BemecTBa.
dusznyeckue CBOMCTBA
BEIIECTB. ArperaTHoe
COCTOSIHHE BEIIISCTB

VYceTHBIT onpoc;

YucTele BelecTBa U CMECH.
Crioco0sl pazneneHust
cMecel

T1rceMeHHbBIN
KOHTPOJIb;

[IpakTuueckas padora: Ne 2.
Pa3znenenue cmeceit (Ha
IMpUMEPE OUYHUCTKHU
MOBapeHHO conn)

[IpaxTueckas
pabora;

ATOMBI 1 MOJIEKYJIBI.
[IpocTeie U cnoxHBIE
BEILIECTBA

VYeTHBIM onpoc;

XHUMHUYECKHUE JIEMEHTHI.

3HaKku (CUMBOJIBI)
XUMHYECKHX JJIEMECHTOB

YceTHBIT 0npoc;

ATOMHO-MOJIEKYJISIPHOE
y4yeHue. 3aKOH MOCTOSTHCTBA
COCTaBa BEIIECTB

YcTHBIN onpoc;

10.

Xumuueckas hopmya.

BanedTHOCTH aTOMOB
XUMHUYECKHUX DIIEMEHTOB

VYceTHBIT 0npoc;




11.

CocraBieHHe XUMHUYCCKHX
(hopMys IO BaJIGHTHOCTH.

HaxoxaeHne BaJeHTHOCTH
XAMUYECKHUX DJIEMEHTOB II0

dhopmyne

VYceTHBIT 01poc;

12. | OtHOCHTEIBHAS ATOMHAS ITuceMeHHBIH
Macca. OTHocUTEIbHAs KOHTPOJIb;
MOJICKYJISIpHAst Macca

13. | Pemrenue 3a1a4 Ha ITnceMeHHEBIN
BBIYMCIICHHE OTHOCHTEILHOM KOHTPOJIb;
MOJIEKYJIIPHON MACCBI
BEIIECTB

14. | MaccoBas nons ITnceMeHHBIH
XHMHUYECKOI'0 3JIEMCHTA B KOHTPOJIb;
COCIMHEHUH

15. | Pemuenue 3ana4 Ha ITuceMeHHBIH
BBIYHMCIECHHE MaCCOBOH TOJIH KOHTPOJIb;
XHMHUYECKOI0 3JIEMEHTA I10
dbopMyIie coeTuHeHUs

16. | dusnyeckue ¥ XUMHYECKHE VYcrHbIH onpoc;
SIBICHUS. XUMHYecKast
peakius

17. | lpu3Haky u ycrnoBus TectupoBanue;
MPOTEKAHUS XUMUYECKHUX
peakuui

18. | 3akoH coxpaHEHUs] MacChI VYcTHBIN onpoc;
BemiecTs. M.B.

JIoMOHOCOB— y4€HBIN-

19. | Xumuueckue ypaBHEHUS YceTHBIT 0nIpoc;

20. | TUMbI XUMHYECKUX pEaKInii VYcrHBIN onpoc;
(coenuHeHus, pa3oXKeHus,
3aMeleHus, o0OMeHa)

21. | Ypok 0600mieHust 1 TectupoBanue;
cUcTeMaTH3aIni 3HaHUH

22. | KonTtponsHas pabora Nel Konrtponbhas

pabora;

23. | Bo3ayx — cMech rasos. YcTHBIN 0onpoc;

Cocras Bo3ayXa




24,

Tennooii a3 dext
XUMHYECKON peaKIuu,
IIOHATHUEC O
TCPMOXUMHUYCCKOM
YpaBHEHUH, IK30- U
SHJOTEPMUUYECKHUX PEaKIUIX

VYceTHBIT 01poc;

25.

Crioco0pl nostyueHus
KHCJIOPO/ia B JIAOOpaTOpUH U
IPOMBIIUICHHOCTH.

IIpumeHeHue kucnopoaa

YcTHBIN onpoc;

26.

[TpakTrueckas padota Ne 3.
[Tonydenue u cobupanue
KHCIIOPO/1a, U3yUYEHHUE ero
CBOMCTB

[IpakTrueckas
pabora;

27.

KpyroBopot kucnopoia B
npupoae. Tomnuso (yroias u
MeTaH). 3arpsi3HeHue
BO3/1yXa, CIIOCOOBI €ro
IpeAoTBpaleHus. Y CHIICHHE
MapHUKOBOTO d(pdekra,
paspylIieHne 030HOBOTO CJIOS

ITuceMeHHbIH
KOHTPOJIb;

28.

Bonopoa — xumuueckuii
3JIEMEHT U MPOCTOE
BenrecTBo. Haxoxxnenue B
npupoje, puzndeckue u
XUMUYECKHE CBOMCTBA (Ha
IpUMepe B3auMoJIeHCTBUS C
HEMeTallJIaMH U OKCUIaMHU
METaJJIOB), IPUMEHEHUE,
CMOCOOBI NOTYUYECHHUS

YeTHBIN 0onpoc;

29.

[IpakTuueckas padbora Ne 4.
[Tonyuenue u cobupanue
BOJIOPO/1a, U3YUYEHHUE €T
CBONCTB

[IpakTrueckas
pabora;

30.

IlonsiTHE O KMCIIOTaX U COJIIX

TTrceMeHHbBIN
KOHTPOJIb;

31.

KomuuecTBo BemecTna.
Mouns. Monspaas macca

YcTHBIN onpoc;

32.

3akoH ABoraapo. MossipHbIi
00BEM razoB

VYeTHBIT 01Ipoc;




33.

Pemrenue 3agaq Ha
B3aMMOCBS3b KOJINYECTBA
BEIIECTBA, 00BEMA U MACChI
ra3oB. PacuéTsl mo
XUMUYECKUM YPaBHEHUSIM

ITuceMeHHEBIN
KOHTpOJIb;

34.

PacuéTel M0 XUMHUYECKUM
ypaBHeHUsAM. [Ipumenenne
3aKkoHa ABOrajapo

CamMoolieHKa ¢
HCIOJIb30BaHUEM
«OneHoynoro
JIACTaY;

35.

duznueckue cBOIICTBA BOJDI.
AHanus3 ¥ CHHTE3 — METOJIBI
W3Yy4YEHUs COCTaBa BOBI.

XHUMHYECKHE CBOMCTBA BOJBI
(peakiuu ¢ MeTaJlJIaMu,
OKCHIAMH MCTAJIJIOB U
HEMETAJIOB)

VYceTHBII onpoc;

36.

ITousitre 00 OCHOBAHUSAX U
WHJIUKATOpax

ITuceMeHHbIH
KOHTPOJIb;

37.

Bona xak pacTBopuTEIb.
PactBopsl. PacTBOpuMOCTH
BEIIIECTB B BOJIE.

Hacprlimenusie u
HEHACBIIIEHHBIE PACTBOPBI

VYceTHBII onpoc;

38.

KoHuenTpanus pacTBopos.
MaccoBas 10114 BellecTBa B
pactBope. Brruncnenus ¢
HCIIOJIb30BAaHUEM
MOHATUAKMACCOBAs 10JIs
BEIIECTBA B PACTBOPE»

[ InceMeHHbBIN
KOHTPOJIb;

39.

[IpakTuyeckast pabora Ne 5.
[TpuroroBneHne pacTBOPOB €
ONpeeIEHHON
KOHIIEHTpaluen

IIpaxTrueckas
pabora;

40.

Ponb pacTBOpOB B npupoze u
B YKM3HU YEJIOBEKA.

Kpyrosopot Bojib1 B
IpUpoe. 3arps3HEHNE
IIpUPOAHBIX BoA. OxpaHa U
OUYHMCTKA IPUPOJHBIX BOJL

IIncbMeHHbBIN
KOHTPOJIb;

41.

Knaccudukamms
HEOPTraHUYECKHUX
COCTUHEHUN

VYeTHBIT 01Ipoc;




42.

OKcuIBI: COCTaB,
Kiaccudukanus (OCHOBHBIE,
KHCIIOTHBIE, aM(DOTEPHEIE,
HecosieoOpasyronue),
HOMEHKJIaTypa
(MexxayHapogHas U
TpuBHaiibHas). [lonyuenue u
XUMHYECKHE CBOICTBA
KHCIIOTHBIX U OCHOBHBIX
OKCHJIOB

VYceTHBIT 01poc;

43.

OcHoBaHUs: COCTaB,
Kiaccuukanus,
HOMCHKJIATypa
(MexxayHapoHas U
TpUBHAJIbHAA ), (GU3UICCKUEC U
XUMHYECKHE CBOMCTBA,
CTIIOCOOBI OTYYCHUS

ITuceMeHHEbIN
KOHTPOJIb;

44,

AMpoTepHbIe OKCUIBI U
TMJIPOKCHU/IbI, UX CBOMCTBA U
MOJTyYeHHE

TectupoBanue;

45.

KwucnoTsr: cocTas,
KJ1accCupuKanus,
HOMEHKJIaTypa, Gpu3nyecKkue
CBOMCTBA

VYceTHBIN onpoc;

46.

Kucnorel: xuMmuaeckue
CBOMCTBA, CITOCOOBI
nony4yeHus. Pas akTuBHOCTH
METaJIJI0B

JIMKTaHT;

47.

Conu (cpennue):
HOMEHKJIaTypa, CITIOCOObI
MOJTy4YEeHUSI, B3aUMO/JICHCTBUE
CoJIeil ¢ MeTallIaMHu,
KHCIIOTaMU, IIeJI0YaMH 1
COJISIMH

VYeTHBIM onpoc;

48.

Brrunciienus o ypaBHEHHUSIM
XUMHYECKON peaKiuu

YceTHBIT 0onpoc;

49.

['enernueckas cBsA3b MEKIY
KJIaCCaMU HEOPraHUYECKUX
COCTMHECHUN

YcTHBIN onpoc;




50.

[TpakTuyeckas padora Ne 6.
Pemenne
HKCIEPUMEHTAIbHBIX 3374
110 TeMe «OCHOBHBIE KJIaCChl
HEOPTraHNYECKUX
COCIMHECHUI»

[IpakTnueckas
pabora;

51.

Ypok 06001IeHNs 1
CHCTeMaTH3aluU 3HAHHIA

YcTHBIN onpoc;

52.

KonTponbnas padora Ne2

KonTtpomnbHas
pabora;

53.

Ypok 06001IeHNS 1
CHCTeMaTH3allu1 3HAHHIA

VYceTHBIT onpoc;

54,

IIepBble mONBITKN
KJacCU(UKALUN XUMUYECKUX
anemeHToB. [IonsaTue o
rpynmnax CXOAHbIX SJIEMEHTOB
(menovHbIe U
IeJIOYHO3EMENbHbBIE
METaJJIbl, TaJIOTEHBI,
WHEPTHBIE Ia3bl). DIEMEHTHI,
KOTOpbIe 00pazyroT
am(poTepHbIC OKCUJIBI 1
THJIPOKCHUIBI

YcTHBIN onpoc;

55.

Crpoenue atomoB. CocTas
aTOMHBIX saep. M3oTonsl.

OnekTpoHbl. Pu3nuecKuit
CMBICII ITOPSIAKOBOTO HOMEPA
JJIEMEHTA

[ InceMeHHbBIN
KOHTPOJIb;

56.

[lepuonnueckuidi  3aKOH U
[Tepnonnueckas cucrema
XUMHUYECKUX dyemenToB J[. 1.

Menpeneesa. [lepuonpl,
TpyMIbl, TOATPYIIIIHL.

DU3NYECKUN CMBICI HOMEPOB
MEpUOJIa U TPYIIIBI

YceTHBIT 0onpoc;

57,

CrpoeHnue 371eKTPOHHBIX
000109eK aTOMOB TIEpBBIX 20
XUMHYECKHUX 3JIEMEHTOB
MEPUONYECKON CUCTEMBI

. . MenneneeBa

VYeTHBIM onpoc;




58.

XapakTepucTuKa
XUMHYECKOT0 3JIEMEHTA 110
€ro MOJIOKEHUIO B
IIEPUOIUYECKON CUCTEME
. . MenneneeBa

VYceTHBIT 01poc;

59.

3HaueHue NepuoINYECKOro
3aKOHA U MEPUOJANYECKON
CUCTEMBI XUMHUYECKUX
AJIEMEHTOB JJISl Pa3BUTHS
Hayku u npaktuku. . WM.
MenpeneeB — y4€HbIN,
IeAaror U rpakxJaHuH

IIrceMeHHbBIN
KOHTPOJIb;

60.

KonTponbnas paborta Ne3

Kontponbnas
pabora;

61.

DNeKTPOOTPULIATETLHOCTh
aTOMOB XUMHUYECKUX
3JIEMEHTOB. XUMHUYECKas
CBSI3b: KOBAJICHTHAS
MOJIIpHAs ¥ KOBaJICHTHAs
HEMnoJIIpHAas

YcTHBIN onpoc;

62.

HMonHasg xumuueckas CBI3b

YeTHBIN 0onpoc;

63.

CreneHb OKUCIECHUS

IInceMeHHbBIN
KOHTPOJIb;

64.

OKHCIUTEITBHO-
BOCCTaHOBUTEIIHHBIC PEaAKIIHH
(OBP). ITpomeccor
OKHCIICHUS U
BOCCTaHOBJICHHS.

OKUCIIUTEN U
BOCCTAHOBUTEU

YeTHBIN 0onpoc;

65.

CocraBneHue ypaBHEHUIN
OKHCITUTETHHO-
BOCCTaHOBUTEIHHBIX
peaKUuii U CXem
AJIEKTPOHHOTO OajaHca

VYeTHBIM onpoc;

66.

Ypok 060061IeHNS 1
cUCTEMaTH3alliU 3HAaHUU

TTrceMeHHbBIN
KOHTPOJIb;

67.

Kontponbnas padota No4

KoHnTponbsHas
pabora;




68. | Kucmopoa — XUMHUYCCKHI
AJIEMEHT U TPOCTOE
Bemiectso. O30H.

Haxoxxnenue kuciopona B
npupoje, hpuzndeckue u
XUMHUYECKHE CBOKMCTBA
(peaxkiuu OKUCIIeHUs,
ropenue). [lonsrue 00
OKcHJax

TectupoBanue;

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.1°., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenuey;
Xumus. 8 kiace: YueOHuK 1u1st obmeo0pa3oBarenbHbix opranuzamuii / I'.E. Pymsutuc, @.I°. ®enpaman.

Nwmeer rpud "PexomennoBano MunmncrepctBoM npocsemenus Poccuiickoit @enepanun" M.: [Ipocserienue,
2020.

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

1. Xumus. 8 kiacc: YueOHHK st o01ieoopazoBarenbHbix opranusanuii / I.E. Pymsutuc, @.I'. ®enpaman.
Nwmeer rpud "PexomennoBano MunmnctepcTBoM npocsemenus Poccuiickoit @enepanuu" M.: [Ipocserienue,
2020.

2. Xumus. 8 knacc. Pabodas teTpans. YuebHoe mocodue 1t o0meodpa3oBarenbHbix opranm3anmii. H.H.
I"abpycesa. M.: «IIpocsemierne» 2019.

3. Xumust. 8 xinacc. Terpaap s 1abopaToOpHBIX OIBITOB M MPAKTUYECKUX paboT. Y4yeOHoe mocodue s
obmeoOpa3zoBarenbHbIx opranm3anuid. H.W. T'abpycesa. M.: «IIpocBemenue» 2019.

4. Xumus. 8-9 knacc. Jlunakrudeckuii Mmateprail. Y4eOHoe mocodue 11t 001eo0pa3oBaTeIbHbIX
opranm3anuii. A.M. Paneuxuii. M.: «IIpocBemenue» 2020.

5. Xumus. 8-9 knacc. 3a1auyHKK C «ITOMOIIHUKOMY. YueOHoe mocodue st 001eo0pazoBaTeabHbIX
opranmuzanuii. H.H. T'apa, H.W. I'abpycea. M.: «IIpocsemenue» 2020.

6. Xumus. Ypoku B 8 kiacce. [locooue ns yuurens. H.H. 'apa. M.: «IIpocsemenue» 2014,
(OnexTpoHHas Bepcusi)

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. «Enunas xomnexkuus Lluppossix O6pazoBatenbHbix PecypcoB» (Habop HUGPOBBIX pecypcoB K yueOHHKaM
O.C. T'abpuensna) (http://school-collection.edu.ru/).

2. http://www.chem-astu.ru/chair/study/genchem/index.html (OnekTpoHHbI# yueOHHK)
3. http://www.chemel.ru/ (YueGHHK — cITpaBOYHHK)

4. http://videouroki.net/view_catfile.php?cat=35 (Buaeoypoku Ha J100bIe TEMBI) 5.
www.youtube.com. Ypok#u 1o XuMHH 8 KJIacc MOTHbII Kypc.



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHMUE

TexHuueckue cpeacraa
Kommnbsrorep 1 MyJabpTUMEIUUHBIN IPOEKTOP

Jnst obecrieuenust 6€30MacHOTO TpyAa B KAOMHETE XUMHUH UMEETCS:®
IPOTHBOIIOKapHBIN HHBEHTAPh

* anITeyka ¢ HAOOPOM METUKAMEHTOB U MEPEBI30YHBIX CPEICTB;

* HHCTPYKIIMIO IO TIpaBUiIaM 0€30MacHOCTH TPyAa IJIsl 00y4JaroIuxcs;e
KypHaJI pETUCTPALlMM HHCTPYKTaKa 10 paBUIaM 0e3011ac"HOCTH TPYy/a.

OBOPYJIOBAHME JIJIS1 TPOBEJIEHUS JIABOPATOPHbBIX, MIPAKTHYECKHUX PABOT,
JTEMOHCTPAILIUM

VYyebHo-nabopaTopHoe 000pya0oBaHUE
1. HaGop mMojeneit KpucTauIMYecKuX peliéToK: aamasa, rpaduTa, IOBapeHHOM COJIH, Kele3a.

2. Komnnexkuuu: «Metasuibl U crijiaBbl», «MuHEpasbl U TOpHbIE OOy, «HemeTamisy.
3. HaGop mMozeneit aTOMOB JUIsl COCTABJICHUS MOJIEKYI.

VY4eOHo-npakTHYecKoe 000pyA0BaHNE

Ha6op «Kucnots». Habop «I'uapoxcuabi».

Ha6op «Okcuasl metamnosy. Habop «Mertamibi».

Ha6op «Illenounsle u menoqHo3eMenbHble MeTamibly. Habop «KapOGoHaTs».
Ha6op «Cynsdatel. Cynbdutel. Cynsdunsn. Hadop «®@ocdatsl. CHIMKATHI.
Ha6op «Hutpats».

BoiTsxHOM mIKad
Habop nocyel v mpuHAIIEKHOCTEH ISl yAEHUYECKOTO SKCIIEpUMEHTA.






